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Abstract 

Special protection systems (SPS) have been widely used to increase the transfer capability of the network by 
assisting system operators in administering fast corrective actions. Compared with constructing new 
transmission facilities, SPS can be placed in service relatively quickly and inexpensively. However, increased 
reliance on SPS results in additional risks to system security. The purpose of this paper is to elucidate the 
importance of developing a systematic and comprehensive reliability framework for SPS; We review types of 
SPS and provide several examples of actual SPS failures. The need for SPS reliability assessment is 
discussed. Several reliability assessment methods are described, and efforts to deal with a similar problem in 
the process control industry are summarized. We also provide several r 
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Abstract 

In process industry Safety Instrumented Systems (SIS) and Emergency Shutdown Systems (ESQ) are very 
important for the management/reduction of risk. In new standards (e.g. Ref. [1]) on functional safety of 
eleclrical/eteclronlc/programmable electronic safety-related systems a quantification of the achieved safety is 
often required. These new standards do not prescribe how to calculate the achieved safety. Only guidelines and 
recommendatnns are given. The problem with this approach is that aD kinds of different analysis techniques wiU 
be used and In industry the results of the analysis will be compared. These different analysis technk|ues an use 
different methodologies and assumpttons, which implies that the results may not be comparable. In this paper an 
approach for comparing different analysis techniques and the qualitative and quantitative results from this 
comparison are described! The author suggests that, because of the differences in the analysis techniques, one 
analysis technique Is to be preferred. The Enhanced Markov Analysis technique, described in this paper, could be 
used for this purpose because it covers most aspects relevant for quantification of safety. 

Author Keywords: IEC61508; Standards; Quantification of safety; Analysis technkjues 



IMI(o)pQOaslLoo 



I?0GQS®(!1G» 



' Tel.: +31-40-2473200; fax: +31-40-2467497. 

Corresponding author. Tel.: +31-40-2472956; fax: +31-40-2467497; email: j.l.rouvroye@tue.nl 



Reliability Engineering & System Safety 
Volume 75, Issue 3. March 2002. Pages 289-294 

Home Browse My Settings Alerts Help 



About ScienceDirect | Contact Us | Tenns & Conditions | Privacy Policy 

Copyright O 2007 Elsevier B. V. All rights reserved. SctenceDirecte is a registered trademark of Elsevier B.V. 



1 of 1 



5/16/2007 3:09 PM 



safety instrumented systems industrial OR process OR hazard - Google... http://scholar.googIe.com/scholar?as_q-safety+instrumentedHrsystem^ 



'■ Web Images Video News Maps more » 

____ ^ Advanced Scholar Search 

[safety instrumented systems industrial OR pr |1995 - 12004 'iffiMirciTil Scholar Preferences 

Scholar Help 

Scholar AII articles Recent articles Results 1 - 10 of about 6.690 for safety instrumented systems Industrial OR process OR hazard . (0.18 seconds) 

All Results New quantitative safety standards: different techniques, different results? - all 2 versions » 
JL Rouvroye, AC Brombacher - Reliability Engineering and System Safety, 1999 - ingentaconnect.com 
... related systems, lEC, Geneve, 1997) and the ISA-S84.01 (ISA-S64.01.1996 Application 
of Safety Instrumented Systems for the Process Industries, Instrument ... 
Cited by 15 - Related Articles - Web Search 



A Svstenn-Safetv Process for bv-Wire Automotive Systems - all 7 versions » 

S Amberkar, JG D'Ambrosio, BT Murray, J Wysocki, ... - SAE Technical Paper, 2000 - coolblueradlators.oom 
... can be done by simulation, but fault injec- tion into Instrumented benchtop models ... 
SUMMARY A system safety process for by-wire automotive systems has been ... 
Cited by 27 - Related Articles - View as HTML - Web Search - Library Search - BL Direct 

[CITATION] Layer of protection analysis for determining safety integrity level 
AM Dowel) III - ISA Transactions (R), 1998 - Elsevier Science 

... be used after the HAZOP (HAZard and OPerability ... process design, basic process control 
system ... alarms and procedures, safety instrumented systems, and additional ... 
Cited by 7 - Related Articles - Web Sfearch - BL Direct 

Runtime Assurance Based on Formal Specifications - alMO versions » 

1 Lee, S Kannan, M Kim, 0 Sokolsky, M Viswanathan - Proceedings of the International Conference on Parallel and .... 1999 - 
cis.upenn.edu 

... the code and establish a mapping from iow-levei information into high-level events; 

2 at run-time, events generated by the instrumented system are monitored ... 

Cited by 85 - Related Articles - View as HTML - Web Search 

Comparing safety analysis techniques - all 3 versions » 

JL Rouvroye, EG van den Bliek - Reliability Engineering and System Safety. 2002 - Elsevier 
... Results obtained during analysis process Analysis technique ... and availability of 
industrial processes ... Application of safety instrumented systems Ibr the process ... 

Cited by 11 - Related Articles - Web Search 

[CfTATioN] Techniques for assigning a target safety integrity level 
AE Summers - ISA Transactions, 1998 - Elsevier Science 

... of America S84.01 Standard, Research Triangle Parit, NC 27709, Febaiary 1996.) 
Application of safety instrumented systems for the process industries, standard ... 
Cited by 9 - Related Articles - Web Search - BL Direct 

Evaluation of a four year experience with a fuHv instrumented anaerobic digestion process - all 7 versions » 
JP Steyer, JC Bouvler, T Conte, P Gras, P Sousbie - Water Science & Technology, 2002 - heliospir.free.fr 
... this paper presents a fully instrumented pilot scale ... However, if an appropriate safety 
rule was not ... of the heater : indeed, when the heating system is-wort^ing 
Cited by 33 - Related Articles - View as HTML - Web Search - BL Direct 

Setting the standard for safetv-instrumented systems 

AE SUMMERS - Chemical engineering(New Yort^, NY). 2000 - catinistfr 

Setting the standard for safety-instrumented systems. ... standard establishes requirements 

for systems that are ... Commande processus;. Process control;. Control prooeso ... 

Cited by 3 - Related Articles - Web Search 

Reliability of special protection systems - all 3 versions » 
JD McCalley, W Fu - Power Systems, IEEE Transactions on, 1999 - ieeexplore.ieee.org 
... problem in the process control industry are summarized. We also provide several 
recommendations. Keywords— special protection systems, remedial action schemes ... 
Cited by 8 - Related Articles - Web Search - BL Direct 

[BOOK] Safety shutdown systems: design, analysis, and justification 

P Gmhn, H Cheddie - 1998 - ISA 

Cited by 6 - Related Articles - Web Search - Library Search 

Gooooooooo og I e ► 

Result Page: 1 2 3456 7 8 91€ Next 



[safety instrumented systems irtdus- jgS^j 



Google Home - About Google - About Google Scholar 




I Lee 

K Havelund 
MKim 
S Kannan 
O Sokolsky 



1 of2 



5/16/2007 3:08 PM 



safety instrumented systems industrial OR process OR hazard - Google;.. http://scholar.google.com/scholar?as_q==safety+instrumented+system... 

' 62007 Google 



2 of 2 



5/16/2007 3:08 PM 



safety instrumented systems industrial OR process OR hazard "sil pfd"... http://scholar.googlexom/scholar?as_q=safety+instrumented+system... 



Goosle 

Scholar W beta 




Scholar Help 



Scholar Results 1 - 1 of 1 for safety instrumented systems industrial OR. process OR hazard "sil. pfd".. (0.07 seconds) 
Tip: Try removing quotes from your search to get more results. 

lEC 6151 1 -an aid to COMAH and Safety Case Regulations compliance - all 3 versions » 

CR Timms - MEASUREMENT AND CGNTROL-LONDON-INSTITUTE OF MEASUREMENT AND 2004 - 

assetintegrity.co.uk 

... Possibility of failing to avoid hazard parameter W ... and these will aid the Verification 
process. ... lEE Event - Safety Instrumented Systems and lEC 61511: So what ... 

Related Articles - View as HTML - Web Search - BL Direct 




Google Home - About Google - About Google Scholar 



©20G7 Google 



lof 1 



5/16^007 3:08 PM 



